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(54) Optical recording and reproducing device 

(57) A nnasking nnent>er is provided so as to move 
in an interlocked manner with a shift of an objective lens 
designed for a high-density disk. Since the masking 
menit>er reduces an effective numerical aperture (NA) 
of the objective lens, and greatiy reduces affection of 
aberrationp the objective lens allows a CD whose sub- 
strate is thicks than that of the high-density disk to be 
stably reproduced. Also, for example, wen wfien the 
<^jective lens moves in a track direction of the high-den- 

FIG.1 



sity disk or CD, the masking member follows that move- 
ment Therefore, a suitably sized light spot is formed on 
a signal surface of the high-density disk or CD. Espe- 
cially, a light flux having passed inside the masking 
member with relatively small aberration is used to form 
a suitably sized light spot on the signal surface of the 
CD. 
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Description 

FIELD OF THE INVENTION 

TTie present invention relates to an optical record- 
ing arxj reproducing de^oe for recording, reproducing 
and erasing information on an information recording 
medium with radation of a light k>eam. 

BACKGROUND OF THE INVENTION 

Studies are being conducted on optical recording 
and reproducing devrices for recording, reproducing and 
erasing information on an information recording 
medium with radiation of a light beam Espectaity, a lot 
of efforts are being made now to reaTize an optical 
recording and reproducing device which, even when 
used afone. is capable of recording, reproducing and 
erasing information on information recording media 
whose thicknesses and recording densities are different 
from each other. 

For exarrple, Japanese Laid-Open Patent Applica- 
tion No. 6-20298/1994 (Tokukaihei 6-20298) discloses 
an optical system that limHs a light flux striking an objec- 
tive tens by providing in an optical patii an aperture 
member having an aperture section of an effective 
radius regulated by the effective rujmerical aperture 
(NA) of the objective lens. 

Hie optical system, as shown in Fig. 12, has an 
aperture diaphragm adjusting section 52 between a col- 
limating lens 50 and an objective lens 51 . The aperture 
diaphragm adjusting section 52 is composed of an aper- 
ture member 53 formed in, for example, a square shape 
and an actuator 54 for supporting the aperture member 
53. At the center of the aperture merTt>er 53 is formed 
an aperture section 53a which is cut through with a 
round aperture. The radius of the aperture section 53a 
is regulated t>y the effective NA of the objective lens 51 
as mentioned abova The actuator 54 pushes the aper- 
ture merTA>er 53 into a light flux 55 arxi pulls the aper- 
ture member 53 out of the Tight flux 55 by moving the 
aperture member 53 vertically to the lig^ flux 55. 

With the configuration, light radiating from a light 
source (not shown) is converted into the parallel light 
flux 55 by the collimating lens 50. When the aperture 
member 53 is pushed into the light flux 55, the light flux 
55 is partly blocked by the aperture section 53a of the 
aperture merrt^r 53, thereby only leaving a ligfrt flux 56 
striking the objective lens 51 . The light flux 56 is con- 
verged by the objective lens 51 to form a suitat)ly sized 
light spot on a disk (not shown) as an information 
reoordng medium. 

When the aperture member 53 is not pushed into 
the light flux 55. the Fight flux 55 strikes the objective 
lens 51 without dianging the radius thereof to form on 
the disk a fight spot of a size in accordance with the 
radius thereof. 

The radius of the light striking the objective lens 51 
is switched in this manner depervfmg on whether or not 



the aperture member 53 is pushed irrto the light flux 55. 
Therefore, with the configuration, the effective NA of 
objective lens 51 can be changed, and the size of the 
light spot formed on tiie disk can be changed suitably to 

5 kinds of disks t3y pushing the ap&lure memk^er 53 into 
the light flux 55 and pulling the aperture member 53 out 
of the Tigtit flux 55. As a result the optical recording and 
reproducing device, even when used afone. can record, 
reproduce and erase informatfon on i n fo r mati on record- 

10 ing media wtK>se tiiicknesses and recording densities 
are different from each otfier. 

n is generally known tfiat as to information record- 
ing media whose thicknesses are different from each 
dher, a small effective NA of the objective lens 51 can 

16 restrain affe^on of aberration to a degree that the 
affection is ignorat)le, and form an enough small light 
spot on the information recording medium. 

However, the configuration disclosed in the patent 
application increases the size of the device, because of 

20 the inclusion of a mecfianism, such as the actuator 54, 
for pushing the aperture meni^er 53 into the light flux 55 
and pulling the aperture member 53 out of the light flux 

55 and a drive drcuit (not shown) for driving the mecha- 
nism 

25 Besides, with the configuration, the objective lens 
51 possibly follows, for example, eccentricity of the disk 
and shifts in a track direction of the disk. The fight flux 

56 limited by the aperture member 53 does not strike 
the right region on the objective lens 51 , causing a prob- 

30 iem of not t>eing aSoie to change the size of the fight spot 
formed on the d*^ suitably to various kinds of disks. 

In addition, when a high-dereity disk 57 is used with 
a conventional optical system as sfiown in Rg. 13. a 
suitably sized fight spot is formed on a signal surface of 

35 the high-density disk 57. Consequentiy. it is possible to 
stably record, reproduce and erase information on the 
high-density disk 57. On the contrary, when a compact 
disk (CD) 58 is i^ed wHh the optical system as shown in 
Fig. 14(a), the optical system is seriously affected by 

40 aberratfon, and thereby fails to form an erxxigh small 
light spot on the signal surface of the CD 58 as shown in 
Rg. 14(b) whfoh is an enlarged view of Section E of Rg. 
14(a). Consequentiy, it is impossilsle to stably record, 
reproduce and erase information on the CD 58. 

45 

SUMMARY OF THE INVEhTTlON 

An object of the present invention is to offer an opti- 
cal recording and reproducing devfoe wtvch, even when 

50 used alone, is capable of stably recording, reproducing 
arKi erasing information on information recording media 
whose thicknesses and recording densities are different 
from each other, by siitably forming on the informatfon 
recording media a ligfit spot of a size suitatsle to ttie 

55 information recording media. 

In order to accomplish tfie object, the optical 
recording and reproducing device in aocordarx^e with 
the present invention \s characterized in that it has: 
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a light source for irradiating an information record- 
ing medium witli a light beam; 
an objective lens for converging the light beam on 
the information recording medium; and 
light blocking means, provided in an optical path 
between the light source and the information 
recording medium, for blocking a part of the light 
t>eam. the light blocking meare being formed in a 
ring shape that is concentric with the objective lens. 

With the configuration, light radiating from the light 
source, b^re reaching the information recording 
medium, is partly blocked by the light k>locking means 
formed in a ring shape that is concentric with the objec- 
tive lens. A light beam not having been blocked by the 
light blocking means, that is. a light beam having 
passed inside or outside the light blocking means \s 
converged by the objective ler% and forms on the infor- 
mation recording medium a light spot of a size suitable 
to the information recording medium. 

In other words, the configuration needs no conven- 
tional device for pushing/jpulling a member for limiting 
the radius of the light beam into/out of the optical path. 
A light spot of a size suitable to the information record- 
ir^ medium can be always formed on the information 
recording medium, simply by placing the light tdocking 
means in the optical path between the light source arxi 
the infonnation recording medium. Sirrce the configura- 
tion needs no such conventionally essential device, the 
configuration can sinrplify and thereby reduce the aze 
of the information recording and reproducing device, 
arKi can also reduce the number of corrponents and 
thereto largely cut the cost of the information recording 
and reprodudng deme. Also, since the configuration 
does not require switching of the effective NA of the 
objective lens according to the thickness of the informa- 
tion recorcfing medium, the configuration can minimize 
the st£Ul-up time of the player. 

For a fuller urvJerstanding of the nature and advan- 
tages of the invention, reference should be made to the 
ensuing detailed description taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWItsKBS 

Rg. 1 is an explanatory view showing a conf'^ura- 
tion example of an optical recording and reproducing 
device in accordance with the present invention. 

Rg. 2(a) \& a plan view showing a masking member 
attached to an objective lens, and Rg. 2(b) is a plan 
view showing a masking member attached to an objec- 
tive lens together with a supporting member arxJ a con- 
necting merrier. 

Rg. 3 an explanatory view iIlustFating reproduc- 
tion of a high-density disk. 

Rg. 4 is an explanatory view illi^trating reproduc- 
tion of a CD. 

Rg. 5(a) is a plan view showing a spot region on a 
signal surface of the CD. Rg. 5(b) is an enlarged view of 



Section A of Rg. 4, and Rg. 5(c) s a drawing showing 
an inter^sity distrfoution of a light spot in the spot region. 

Rg. 6 is a cross-sectionai view showing an at>enB- 
tion correcting mirror. 
5 Rg. 7 is a cross-sectional view showing an objec- 
tive lens of another shape. 

Rg. 8 is an explanatory view illustrating reproduc- 
tion of a high-density d£k with the objective tens. 

Rg. 9 is an explanatory view illustrating reproduc- 
10 tion of a CD wHh the objective \ens. 

Rg. 10(a) is a cross-sectional view showing an 
objective lens of even another shape, Rg. 10(b) is an 
enlarged view of Section B of Fig. 1 0(a), Rg. 1 0(c) is an 
enlarged view of Section B* of Rg. 10(a)' and Rg. 10(d) 
IS is an enlarged view of Section C of Fig. 10(c). 

Rg. 1 1<a) is a cross-sectional view and a plan view 
showing a hologrsim lens, and Fig. 1 1(b) is an enlarged 
view of Section D of Fig. 1 1(a). 

Rg. 12 a perspective view showing a oonfigura- 
20 tion example of an optical recorcfing &n6 reproducing 
device disclosed in a priori patent application. 

Rg. 13 is an explanatory view illustrating reproduc- 
tion of a high-density (fisk with the optical recording arxi 
reproducing devica 
25 Rg. 14(a) is an explanatory view illustrating repro- 
duction of a CD with the optical recording and reproduc- 
ing device, and Rg. 14(b) ts an enlarged view of Section 
E of Rg. 14(a). 

30 DESCRIPTION OF THE EMBODIMEfMT 

Refemng to Figs. 1 through 11. the following 
description will discuss an embodiment in accordance 
with the present invention. 

35 Rg. 1 illustrates reproduction of a high-density <fisk 
(first information reoorcGng medium) 1 formed by com- 
bining two O.S-millimeter-thick substrates that are beings 
developed in recent years, using a configuration 
adopted in an optical recording and reproducing device 

40 in accordance wrOi the present invention. As shown in 
Rg. 1, the optical recording and reproducing device is 
composed of a light source 2, a collimating lens 3, a 
reflection mirror 4 and an objective lens 5. 

The collimating lens 3 converts light racfiating from 

45 the light source 2 into a parallel light flux 6. The reflec- 
tion mirror 4 is disposed to reflect tiie light flux 6 coming 
from the collimating lens 3 and guide the light flux 6 to 
the objective lens 5. The objective lens 5 have a func- 
tion of converging the light flux 6 tfiat strikes the objec- 

50 tive lens 5, so as to form a light spot on a signal surface 
of high-density disk 1 . 

Tlie objective lens S is designed for a disk having a 
0.6-millimeter-thk:k substrate, and is attached to a hold- 
ing body 7. The holding body 7 is-supported by a flexfole 

55 supporting member 8 that can swing in any direction. A 
base 9 supporting the supporting memt>er 8 is attached 
to a hoiking 10 together with the light source 2, the col- 
limating lens 3 and the reflection mirror 4. 

A half-trar^parent or opaque masking member 
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(light blocking means) 11 for blocking a part of the light 
flux 6 striking the objective lens 5 is provkjed so as to 
move in an interlocked manner with a shift of the objec- 
tive lens 5. In the present embodiment the maskir>g 
member 1 1 is provided on one of sides of the objective 
lens 5 which the light f lux 6 strikes. Fig. 2(a) is a plan 
view showing the masking memt>er 1 1 attached to the 
objective lens 5. 

As shown in Fig. 2(a), the masking member 1 1 is 
formed in a ring shape that is concentric with the objec- 
tive lens 5. Therefore, the light fkjx 6 stnldng the objec- 
tive ler^ 5 ts substantially separated into the light flux 
passing inskle the masking member 1 1 and the light flux 
passing outside the masking ment>er 11. 

A half-transparent masking member 1 1 is made of. 
for example, a material used for a half mirror that is gen- 
erally adopted in an optical system of a pkiajp, that is, a 
dielectric multilayer film formed on a flat glass surface. 
The half-transparent masking member 1 1 is formed t>y 
masking the central and peripheral regions on the 
objective lens 5, and forming the dielectric multilayer 
film on the non-masked region with vapor deposition. 
The quantity of light passing through the half-transpar- 
ent masking member 11 is adjustable during a process 
of forming the dielectric multilayer film. Alternatively, the 
half-transparmt masking member 11 is formed of a 
material other than the dielectric multilayer film, such as, 
a dying material used for spectacles. 

The masking member 1 1 formed of such a half- 
transparerrt material blocks only a small quantity of light 
during reproduction of, for example, the high-density 
d^k 1 . In other words, the signal surfEK;e of the high- 
density disk 1 is irradiated with a large quantity of light 
theretTy enaisling the hig^-density disk 1 to be stably 
reproduced. The half-transparent masking member 1 1 
ateo enat)les a disk of a low reflectance and a multilay- 
ered disk to be stat)ty reproduced. 

An opaque masking menrber lite made with the 
same method as the half-transparent masking member 
1 1 , with an only cfiange in, for example, the film thick- 
ness of the dielectric multilayer film so that light does not 
pass through the masking member 1 1 . Altematively, the 
opaque masking merrier lite made of a metal or resin 
with an etching method. 

A preferred method of forming the half-transparent 
or opaque masking member 1 1 on tiie objective \ens 5 
is, as shown in Rg. 2(b), to provide a supporting merrv 
ber 20 on the perqaheiBl regkxi on the objective lens 5. 
and then form the masking ment>er 1 1 via connecting 
members 21 inside the stpporting member 20. Since 
the masking member 1 1 is formed by using the support- 
ing member 20 as the reference po6itk>n. the center of 
the masking member 1 1 arxi that of the objective lens 5 
coincide more correctly. 

In the present embodiment, although the masking 
menrter lite directiy formed on the objective lens 5. 
there is an altemativa For exarrple. the masking mem- 
ber lite formed on a flat glass sheet (not shown), and 
that flat glass sheet is placed on one of sides of the 



objective lens 5 which the light flux 6 strikes, so as to 
form a sirigle unit with the objective lens 5 and move in 
an interiocked manner witii a shift of the ot>jective lens 
5. 

5 Referring to Rg. 1, ttie following description will 

explain an operation for reproduction of tiie high-density 
dtekl. 

Light radiating from the li^ source 2 travels via the 
collimating lens 3 and the reflection mirror 4, and sfaikes 
10 the objective lens 5 as the light flux 6. The light f kix 6 te 
corrverged by the objective lens 5 to form a light spot on 
the signal surface of the high^jensity disk 1 . The mask- 
ing member lite formed on the objective lerts 5. there- 
fore blocking a peul of the light flux 6 striking the 
15 objective lens 5 and fornvng a non-light flux portion 14 
as shown in Rg. 3. 

The formation of the non-fight flux portion 14 
slightiy reduces the quantity of the fight with which the 
high<lensity disk 1 is irradiated; however, this does not 
cause at>erratioa Therefore, light that have passed 
through the objective lens 5 without being blocked by 
the masking member 11 (i.e., the light flux having 
passed inside the ntasking member 1 1 and the fight flux 
having passed outside the masking member 1 1) te con- 
verged by the objective lens 5 designed for the high- 
density disk 1 and forms an enough small light spot on 
the signal surface of the high-density disk 1, enabling 
the high-density disk 1 to be litUe affected by aberration 
and stably reproduced. 

Referring to Rg. 4, the following description will 
explain an operation for reproduction of a conventional 
1 .2-millimeter-thick compact disk (CD) (secorKl informa- 
tion recording medium) 12. Fig. 4 schematically illus- 
trates a configuration for the operation. 

Light radiating from the light source 2 (see Rg. 1) 
travete via the collimating lens 3 and the reflection mirror 
4 (see Fig. 1 for both), and stnlces the objective lens 5 as 
the light flux 6 in the same manner as in reproduction of 
the high-density disk 1 (see Fig. 1). The fight fbjx 6 te 
then converged by the objective lens 5 to form a light 
spot on a signal surface of the CD 12. 

Rg. 5(€0 te a plan view showing a Spct region on 
the signal surface of the CD 12. viewed from the side 
facing the objective lens 5. Rg. 5(b) is an enlarged view 
showing the spot region (an enlarged view of Section A 
of Rg. 4). Rg. 5(c) te a drawing showing an intensity cfis- 
tribution in the spot regton. 

As shown in Figs. 5(a) and 5(b), a light flux 13a hav- 
ing passed inside the masking member 11 te littie 
affected by at>erration, forming an enough small light 
spot 

A light flux 13b having passed outside the masking 
memk^er 1 1 has great abenation, forms a spot at a dif- 
ferent position from that of tfie spot formed by the light 
flux 13a. and te not converged. As a result as shown in 
Fig. 5(c), the light flux 13a with which the signal surface 
of the CD 12 te irradiated gives enough light intensity for 
reproduction of the CD 12. whereas the light flux 13b 
only gives weak light intensity. Therefore, the light fkix 
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13b does not affect reproduction of the CD 12. That is, 
the CD 12 is reproduced with the light flux 13a having 
passed inside the masking member 1 1 and forming a 
light spot on the signal surface of the CD 12. 

As explained so far, the configuration needs no con- s 
ventional detnce for pushing/pulling a member for limit- 
ing the radius of the light beam into/out of the optical 
path. That ^ a light spot of a size suitable to an informa- 
tion recording medium to be used can t>e formed on the 
information recording medium, simply by always placing 
the masking member 1 1 in the optical path between the 
light source 2 and the high-densrty dek 1 (or CD 12). 

Since the configuration needs no such convention- 
ally essential device, ftte configuration can simplify the 
information recording and reproducing device andi 
reduce the number of conrponents. thereby largely cut- 
ting the cost of the information recording and reproduc- 
ir^ device. Also, since the configuration does not 
require switching of the effective NA of the objective 
lens 5 according to the thickness of a disk, the configu- 
ration can mininruze the start-up time of the player. 

Since the masking member 1 1 is provided on the 
objective lens 5. that is. so as to move in an interlocked 
manner with a shift of the objective lens 5, even when 
the objective lens 5 moves in a track direction of the 
high-density disk 1 or CD 12, the masking member 11 
follows that movement. As a result even if the objective 
lens 5 moves as above, as to reproduction of the high- 
density disk 1 . the light fluxes having passed inside and 
outside the masking member 1 1 are converged to form 
an enough small light spot: as to reproduction of theOD 
12. the light flux 13a having passed inside the masking 
memt^er 1 1 with littie at>erration is converged to form an 
enough small light spot 

Consequentiy. the present invention can offer a reli- 
at)le and high quality information recording and repro- 
ducing device that can stably reproduce the high- 
density d^ 1 and CD 1 2 and tiiat is free from affection 
of, for example, the movement of the objective lens 5. 

In addition, even when the CD 12. whose sut>strate 
is thicker than that of the high-density cfisk 1. is repro- 
duced with the objective lens 5 designed for the high- 
density dtek 1, the masking member 11 included iri the 
configuration can reduce the effective NA regulating the 
spot size for r^roduction of the CD 12 to about 0.45 45 
and form a light spot having a spot radii^ that is conven- 
tionally t^ed for reproduction of the CD 12. TTierefore, 
the configuration can greatly reduce the affection of 
aberration and form a suitably sized light spot on the 
signal surface of a thick (e.g.. 1 .2 mm) low-density disk, so 
using the objective lens 5 designed for a thin (ag.. 0.6 
mm) higfKiensity disk. That is. the configuration allows 
a sir^le optical system to stably reproduce information 
recording media whose thicknesses and recording den- 
sities are different from each other. ss 

It is known that when the CD 12 is to be reproduced 
witiiout abenration witii an optical system designed for 
the high-density disk 1 , for example, the reflection mirror 
4 (see Fig. 1) should be replaced with a s&calted aber- 



ration correcting mirror. Note that the aberration correct- 
ing nvnror is disposed at a slightiy different position from 
that of the reflection mirror 4. 

Fig. 6 is a cross-sectional view showing the al>erra- 
tion correcting mirror. As shown in Fig. 6. the correction 
ar>gle tor ak)erration is small near the center of the aber- 
ratk>n correcting mirror (where ttie radius of the mirror 
equals 0), and inaeases with the mirror radius. The cor- 
rection angle then decreases to 0 where the radius of 
the mirror eqi^Us R2. Outside the radius R2. the correc- 
tion angle is opposite to tfmt inskfe the radius R2. That 
is. the light flux inside the radius R2 and the light flux 
outside the radius R2 travel in almost symmetrical direc- 
tions with respect to light with no abenration (near the 
radius R2). 

Therefore, in the present invention, a region on the 
objective lens 5 (see Fig. 1) corresponding to the mirror 
radii from R1 to R3 in Rg. 6 is masked witii the masking 
member 11 (see Fig. 1). In other words, the inner arxi 
outer radii of the masking menrt>er 1 1 corresporvJ to tiie 
mirror radii R1 and R3 respectively. 

Therefore, in the present invention adopting the 
maskirtg memt>er 1 1 and tiie reflection tnrror 4 having a 
flat reflecting surface instead of an at>erration correcting 
mirror, the light flux having passed inside the masking 
m^rber 11 has such relatively small at>erration that 
there occurs no problem in practica However, the light 
flux having passed outside the masking member 1 1 has 
large at>erration and cannot be converged. 

Therefore, the present invention allows a tfiick (e.g., 
1.2 mm) low-density disk to be ^ably reproduced with 
an optical system designed for a thin (e.g., 0.6 mm) 
high-density cfisK by provicjBng the masking memkser 1 1 
on the objective lens 5 and using the light flux having 
passed inside the masking memk>er 11 with relatively 
small at>erration. 

As to reproduction of tiie CD 12, an expansk>n of 
tiie outer radius of the masking memb^ 11 can reduce 
affection of abenation. Therefore, a single device can 
stately reproduce txith the high-density disk 1 and the 
CD 12 whose thkiknesses are different from each otiier. 
by using the masking menrt)er 1 1 nr^e of a haff-trans- 
parent material, and suitably choosing the transnnit- 
tance thereof and tiie masked region (i.e., the inner and 
outer racfii of the masking member 1 1). 

The light witii which tiie high-d^istty d^ 1 and CD 
12 are irradiated is symmetrical to the light reflected by 
the high-density disk 1 and CD 12 with respect to the 
optical axis. The center ^optical axis) of the ring-shaped 
masking member 11 coincides with the center (optical 
axis) of the objective lens 5. Therefore, the light tfiat has 
passed through the objective lens 5 without being 
blocked by the masking member 1 1 is not blocked by 
the masking member 11 after being reflected by the 
high-density disk 1 or CD 12. If tfie light that radiates 
from the light source 2 and is supposed to be blocked by 
the masking menri>er 1 1 passes through the masking 
nrrember 1 1 , the light is blocked by the masking member 
1 1 at the symmetrical position after t>eing reflected by 
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the high-density disk 1 or CD 12. In such a case, the 
quantity of fight received tsy a light receiving element 
(not shown) is reduced, but the spot formed on the high- 
density disli 1 and CD 12 is not distorted. 

The description so far of the present embodiment 5 
have explained a mettKxJ of reproducing info r m a tion 
stored on information recording media whose thick- 
nesses are different from each other with a single opti- 
cal system by partly blocking the light flux 6 striking the 
objective lens 5 with the masking member 11 or allow- io 
ing some of the light flux 6 striking the objective lens 5 
to pass through the masking men^r 1 1 . However, the 
practically same effect as the present enixxfiment can 
t>e produced by, instead of providing the masking mem- 
ber 1 1 , changing the shape of the region on the surface is 
of the objective lens 5 where the masking menfoer 1 1 
would be provided, so that the light striMng the objective 
lens 5 is. for example, dispersed. 

For example, as shown in Rg. 7. a concave surfece 
5a is formed in a ring shape where the masking member 20 
1 1 wouM be provided on one of surfaces of the objective 
lens 5 which the light flux strikes. The concave surfece 
5a d'^erses the light f kix striking the concave surface 
5a of the objective lens 5 as shown in Figs. 8 and 9. As 
a result that light flux is not converged on the signal sur- 25 
face of the high-density disk 1 arxl CD 12. 

Altematively, instead of fornvng the corx»ve sur- 
face 5a. for example, a flat surface 5b having an L- 
shaped cross-section or a convex surface 5c is formed 
where the masking merrfoer 1 1 woukJ be provkied, as so 
shown in Fig. 1 0(b) whfoh is an enlarged view of Sectfon 
B of Rg. 10(a). Alsa a concave-convex surface 5d hav- 
ing a series of small concaves and convexes (so-called 
crepe, crimp or ground glass surface) may be altema- 
tively formed, as shown in Rg. 10(c) which is an 35 
enlarged view of Section B* of Rg. 10(a) and as shown 
in Rg. 10(d) which is an enlarged view of Section C of 
Rg. 10(c). A light flux striking the flat surface 5b is rKSt 
converged thereby, because the incident surface is flat 
A light flux striking the flat surface 5c is converged 40 
thereby far before reaching the irribrmatfon recording 
medium, not being converged on the informatfon 
recording medium. A light flux striking the flat surtece 5d 
is dispersed thereby, not being converged on the infor- 
mation recording medium. 4S 

Aftematively. as shown in Rg. 1 1(a), the objective 
lens 5 is replaced with a hologram lens 5* having con- 
centric concaves and convexes tfiat are formed where 
the masking member 11 would be provided. A zero 
order fight sirrply passes through the lens, whereas first so 
order diffracted light is dispersed, as shewn in Rg. 1 1 (b) 
which is an enlarged view of Section D of Fig. 1 1 (a). 

The objective lens 5 may further vary in its shape. 
Any shape, except an ordinary shape, serves the pur- 
pose to bfock the light However, a sfiape distinctly dif- ss 
ferent from the ordinary shape serves the purpose 
t>etter and eliminates a posstMrty of the blocked light 
interfering with the necessary fight, producing a better 
result 



The inverrtion is rK3>t limited by the descriptfon of the 
present embodiment that has only explained reproduc- 
tion of information on the high-density disk 1 and CD 1 2. 
The inventfon produces the same effect for recording 
and erasure of information on the informatfon recording 
media as it does for reproductfon thereof. 

As described so far. the optical recording and repro- 
ducing device in accordance with the present inventfon 
is an optical recordir>g and reproducing device for 
recording, reproducing and erasing informatfon k>y irra- 
diating an infbrrr»tion recordir^ medium with a light 
beam that has radiated from a fight source and then 
passed through an objective lens, arxf is characteraed 
in that it includes light bfocking means, provfoed in an 
optical path between the fight source and the infonma- 
tion recording medium in a ring shape ttiat is corKentric 
with the objective lens, for blocking a part of the light 
t>earrL 

Therefore, no de^nce is needed for pushing/jpulling a 
memt>er for fimiting the radius of the fight t>eam into/out 
of the optical path. A light spot of a size 8uitat)le to the 
information recording medium can be always formed on 
the information recording medium, simply t>y placing the 
light k)locking means in the optical patfi between the 
fight source and the information recording medium. 
Since the corrfiguration needs rx> such conventionally 
essential devk;e. the configuration can simplify and 
thereby reduce the size of the information recording arxj 
reproducing device, and can also reduce the number of 
components and thereby largely cut the cost of the infor- 
mation recording and reproducing device. Also, since 
the conf iguratfon does not require switching of the effec- 
tive rsiA of the objective lens according to the thkioiess 
of the Information recording medium, the configuration 
can minimize the start-i4> time of the player. 

Preferably, the optical recording and reproducing 
de/ice in accordance with the present invention is char- 
acterized in that the fight t>focking means is provided on 
the objective lens, or provkled so as to nrxjve in an inter- 
locked manner with a shift of the objective lens. 

In the configuration, the light blocMng means is pro- 
vided on the ot^ective lens, or provfoed so as to masfB m 
an intertocked manner witti a shift of the objective lens. 
Therefore, even when the objective lens nxives. for 
example, in a track direction of the information recording 
medium, a part of the light beam is property blocked, 
and a light beam not having blocked is converged by the 
objective lens to form a light spot on the information 
recording medium. 

A conventional memt>er for fimiting tfie radius of the 
light beam stnldng the objective lens, since being pro- 
vided separately from the objective lens, is independent 
from a shift of the objective lens. If the objective lens 
nrxjves. for example, in a track direction of the informa- 
tion recording medium, the conventional merrt>er does 
tM follow that movement of the objective lens. As a 
result the figfit beam striking the objective lens, wfiose 
radius is limited by the conventiorral nDember, is dis- 
placed from an original optical patii for accurately strik- 
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ing the objective lens. The light beam, not converged 
correctly, cannot form a suitably sized light spot on the 
information recording medium. 

By contrast, In the corrfigurafion in accordance with 
the present invention, the light blocking means is pro- s 
vided on the objective lerts. or provided so as to move in 
an interlocked manner with a shift of the objective lens. 
Hierefore. even when the objective lens moves In a 
track direction of the information recording medium, the 
light blocking means follows that movement. As a result 10 
unlike the conventional configuration where the light 
beam striking the objective lens is displaced from an 
original optical path fbr accurately striking the objective 
lens, the light t>eam always strikes the objective lens 
properly without being affected by the movement of the is 
objective ler^ 

The configuration, therefore, can form a suitably 
sized light spot on the information recording medium 
without being affected by. for example, the movement of 
the objective lens. Consequently it is possit)le to offer a 20 
reliable and high quality information recording and 
reproducing device which is capatile of stat)ly recording, 
reproducing arxi erasing information even if the objec- 
tive lens moves. 

Preferably, the optical recording and reproducing 2s 
device in accordartce wrtii the present invention is char- 
acterized in that an objective lens designed for a first 
information recording mecfium converges a light beam 
having passed inside the light blocking means on a sec- 
ond information recording medium for recording, repro- so 
duction, and erasure of information on the second 
information recording medium, the second recording 
medium being composed of a sut^strate of a different 
thickr^ess from tfiat of a substrate of the first information 
recording medium ss 

Witti the configuration, even when the objective 
lens designed for the first information recording medium 
is L^ed for recording, reproduction, or erasure of infor- 
mation on the second information recording medium 
composed of a sut>strate of a different tftickness from 40 
that of a 8ut>strate of the first information recording 
medium, the otijective lens converges the light beam 
having passed inside the light blocking means on the 
second information recording medium. Cortsequentiy. 
the above objective lens allows information to be stately 45 
recorded, reproduced, and erased on the second infor- 
mation recording medium. 

Ck)nventionally. the atxive objective lens, if used for 
recording, reproduction, or erasure of information on the 
second information recording medium, causes aberra- so 
tion and cannot form a light spot of a size suitatsle to the 
second information recording medium By contrast, the 
configuration in accordance with the present invention, 
enat)lir^ the light k>eam having passed inside tiie light 
blocking means to be converged, can reduce affection ss 
of aberration to a degree tiiat the affection is ignorable. 
and form an enough small Gght spot 

Consequentiy, even when the objective ler^ 
designed for the fast information recording medium is 



used fbr recording, r^roduction, or erasure of informa- 
tion on the secorxj information recording medium com- 
posed of a sutstrate of a different thickness from that of 
a sut>strate of the first information reconcfing medium, 
the configuration can greatiy reduce affection of ab&ra- 
tion. Therefore, a single optical system can statsly 
record, reproduce, and erase information on inf(»^mation 
recording media whose thicknesses arxJ recording den- 
sities are different from each other. 

PreferEdDty, the optical recording and reproducing 
device in accordance with the present invention is char- 
acterized in that the light btocking mear^ is half-trar»- 
parerrt 

Since the light t>tocking means is half-transparent, 
the configuration reduces the quantity of light blocked 
by the light blocking means. That is, the light beam hav- 
ing reached the light knocking means is not completely 
tslocked, and a part of the light beam passes tiie light 
blocking means. The configuration therefore increases 
the quantity of light with which tiie information recording 
medium is irradiated, and theretsy allows information to 
be stat>ly recorded, reproduced, arxj erased even on an 
information recording medium of a low reflectance and 
a multilayer information recording medium. 

The invention t>eing thus described, it will be obvi- 
ous that the same may be varied in many ways. Such 
variations are rx}t to t>e regarded as a departure from 
the spirit and scope of the invention, and all such mocfi- 
fications as would be obvious to one skilled in the art 
intended to be included within the scope of the following 
claims. 

Claims 

1. An optical recorcGng arxJ reprodudng device, com- 
prising: 

a light source for irradiating an information 
recording medium with a light beam; 
an objective lens for converging the light beam 
on the information recording mecfium; and 
light blocking means, provkJed in an optical 
path between said light source and the infor- 
mation recorcfing medium, for blocking a part of 
the light beam, said light blocking means being 
formed in a ring shape that is oortcentric with 
said objective lens. 

2. The optical recording arvj reproducing device as 
defined in claim 1. 

wherein said light blocking means is pro- 
vided so as to move in an interiocked manner with 
a shift of sakJ objective lens. 

3. The optical recording and reproducing device as 
defined in daim 2. 

wherein said light tiioMng means is pro- 
vided on sakJ objective lens. 
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4. The optical recording and reproducing de^nce as 
defined in daim 3. further comprising: 

a supporting member, provided along a periph- 
ery of said objective lens, for serving as a refa*- s 
ence in deciding the position of said light 
blocking means; and 

a connecting member for connecting said sup- 
porting memt>er and said light blocking menv 
ber. 10 

5. The optical recording and reproducing device as 
defined in daim 1 , 

wherein said objective lens is designed for a 
first irrformation recording mediiHn, and is 

said objective \Bns nevertheless converges a 
light t>eam having passed inside said light blocking 
means on a second information recoitiing medium 
for recording, reproduction, and erasure of informa- 
tion on the second information recording medium, 20 
the second recording mediiffn being conposed of a 
sut>^rate of a different thickness from that of a sub- 
strate of the first information recording mecfium. 

6. The optical recording and reprodudng device as ss 
defined in daim 1, 

wherein said fight k)locking means is half- 
transparent 

7. The optical recording and reprodudng device as 30 
defined in daim 1 , 

wherein said light tsloddng means is opaque. 

8. The optical recording and reprodudng device as 
defined in daim 1 , 35 

wherein said light tilocking means is made of 
a dielectric nnultnayer film. 

9. The optical recording and reprodudng device as 
defined in daim 8, 40 

wherein said light blocking means has a light 
transmittance regulated by a thickness of the die- 
lectric multilayer fim. 

10. An optical recording arxJ reproducing device, com- 45 
prying: 

a light source for irradiating an i n f o r ma tion 
recording medium with a light beam; and 
an ok^j active lens for converging the figt^ t>eam so 
on the information recording medium. 

wherein said objective lens indudes a 
non-light-converging section, provided in a rirtg 
shape that is concentric with said objective 
lens, for preventing a part of the light beam 55 
passing tfvough said objective lens from being 
converged on the information recording 
medium. 
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11. The optical recording and reprodudng device as 
defined in daim 10. 

wherein the rKxHight-converging section is 
formed to be of a corv^ave shape in a cross-sec- 
tional view thereof. 

12. TTie optical recording and reprodudng device as 
defined in daim 10. 

wherein the norHight-converging section is 
formed to k>e of an L-shape in a cross-sectional 
view thereof. 

13^ The optical recordir^g and reprodudng device as 
defined in daim 10. 

wherein the non-light-converging section is 
formed to be of a convex shape in a cross-sectional 
view thereof. 

14. The optical recording arvi reprodudng devfoe as 
defined in daim 10. 

wherein the norvlight-converging section is 
formed to be of a crepe shape in a cross-sectional 
view thereof. 

15. An optical recording and reprodudng device, com- 
prising: 

a light source for irradiating an information 
recording medium with a light beam; and 
an objective tens for converging the light beam 
on the information recording medium, 

wherein said objective lens is a hdo- 
gram lens having on a part thereof a concave- 
convex section formed by a series of concentric 
cor>caves and convexes. so as to prevent a light 
beam passing the concave-convex section 
from t>eing converged on tiie information 
recording medium. 
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(54) Optical recording and reproducing device 

(57) A masking member is provided so as to move 
in an interlocked manner with a shift of an objective lens 
designed for a high-density disk. Since the masking 
member reduces an effective numerical aperture (NA) 
of the objective lens, and greatJy reduces affection of 
aberration, the objective lens allows a CD whose sub- 
strate is thicker than that of the high-density disk to be 
stably reproduced. Also, for example, even when the ob- 



jective lens moves in a track direction of the high-density 
disk or CD, the masking member follows that move- 
ment. Therefore, a suitably sized light spot is fomied on 
a signal surface of the high-density disk or CD. Espe- 
cially, a light flux having passed inside the masking 
member with relatively small aberration is used to form 
a suitably sized light spot on the signal surface of the 
CD. 
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1, Claims: 1-4,6,7 



1.1. Claims: 1-4 

Optical recording and reproducing device having light 
source, objective lens and ring shaped light blocking 
means concentric with the objective lens movable 
together with the objective lens. 



1.2. Claims: 1,6 

Optical recording and reproducing device having light 
source, objective lens and ring shaped half 
transparent light blocking means concentric with the 
objective lens 



1.3. Claims: 1,7 

Optical recording and reproducing device having light 
source, objective lens and opaque, ring shaped light 
blocking means concentric with the objective lens 



2. Claims: 1,5 

Optical recording and reproducing device having light 
source, objective lens and ring sha|>ed light blocking means 
concentric with the objective lens for recording reproducing 
and erasing Information on/from discs of diferent substrate 
thickness 



3. Claims: 1,8,9 

Optical recording and reproducing device having light 
source, objective lens and ring shaped light blocking means 
concentric with the objective lens made of a dielectric 
multilayer film 



4. Claims: 10-14 

Optical recording and reproducing device having light source 
and objective lens with ring shaped non-light converging 
section concentric with the objective lens 



5. Claim : 15 

Optical recording and reproducing device having light source 
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